ABSTRACT -Sleep and epilepsy share some common mechanisms. The objective of the present investigation was to study the macrostructure of sleep in patients with idiopathic epilepsies, focal and generalized, comparing these two groups to each other and to a control group of 12 individuals without epilepsy. A total of 35 polysomnographies were performed, 12 of them in the control group, 10 in patients with idiopathic generalized epilepsies, and 13 in patients with idiopathic focal epilepsies. Antiepileptic medications were maintained for ethical reasons. The group with idiopathic focal epilepsy showed an increase in the total recording time (p = 0.04) and the group with idiopathic generalized epilepsy had a reduction of phase 4 NREM sleep. The efficiency of total sleep period and of total sleep time was also lower in the group with idiopathic generalized epilepsy (p = 0.03 in both cases). We concluded that the group with idiopathic generalized epilepsy presents sleep of poorer quality, whereas the group with idiopathic focal epilepsy presents a tendency toward an excessive somnolence.
The relationship between sleep and epilepsy has drawn great interest of physiologists and clinical neurophysiologists, specially because of some common mechanisms shared by the two conditions. Sleep is a physiological state during which vigilant consciousness is temporarily abolished and responses to environmental stimuli are decreased. It is cyclic and associated to various changes in multiple functions, such as behavior, endocrine and other functions 1 . The sleep/wakefulness cycle (SWC) is regulated by several mechanisms and some of them also affect the expression of epilepsy. These common mechanisms can possibly lead to modifications of the SWC in epileptic patients.
Idiopathic epilepsies usually affect patients with positive family history of epilepsy and no signs of structural lesion nor neurodevelopmental delay. They may manifest early in life and usually have a benign course. Idiopathic epilepsies can be sub-classified in two groups: idiopathic focal epilepsies (IFE) such as benign epilepsy with centrotemporal spikes (BECTS) and idiopathic generalized epilepsies (IGE) such as childhood absence, juvenile absence and juvenile myoclonic epilepsy. Epilepsy may cause changes in sleep architecture, the more common ones being increased latency to sleep, increased number and duration of arousals, reduction of sleep efficiency, presence of K complexes and abnormal or reduced sleep spindles, increased phase 1 NREM sleep, reduction of deep NREM sleep, fragmentation or reduction of REM sleep, and increased transitions between sleep stages 2, 3 . The objective of the present investigation was to study the macrostructure of sleep in patients with IGE and IFE, by comparing the two groups each other and to a control group. Effects of antiepileptic drugs (AEDs) in the results were also investigated.
METHOD
We analyzed 23 polysomnographies (PSG) of patients with idiopathic epilepsies followed up in the Epilepsy Outpatient Clinic of the Ribeirão Preto School of Medicine, University of São Paulo. Of the total, 13 patients had IFE, more specifically BECTS and 10 IGE, including childhood absence epilepsy (6 patients), juvenile absence epilepsy (3 patients), and juvenile myoclonic epilepsy (1 patient). The control group (CG) consisted of 12 normal children without epilepsy or other known diseases (subjects 1 to 12), 4 males and 8 females, ages ranging from 4 to 17 years old, mean of 10.8 years. The main characteristics of the two subgroups of epileptic patients are listed in Tables 1 and 2 .
The PSGs were performed as a single-night recording, with the AEDs kept unchanged for ethical reasons. To evaluate the effects of medication in the results, we divided the two groups of epileptic patients in another two subgroups, with AEDs (16 patients) and without AEDs (7 patients). We further subdivided the BECTS group in other two subgroups: with AEDS (6 patients) and without AEDs (7 patients).
No patient presented epileptic seizures neither during the PSG nor during the preceding month, according to patients' and families' report. The exams were performed considering the habitual sleep time of the patients.
The following inclusion criteria were used: electroencephalogram (EEG) and clinical history consistent with idiopathic epilepsy, normal neuropsychomotor development, normal neurological examination, well controlled epileptic seizures, normal computerized tomography (when performed), and parental consent.
Nihon-Kohden (Neurofax) polygraphs were used. The recording was performed using a mechanical writing system at a habitual paper speed of 10 mm per second. Electrode placement and tracing analysis were according to recommendations by Rechtschaffen and Kales 4 . All data were statistically analyzed through the chisquare test and for adherence of fit for all variables. When the distribution of the variable was normal we employed (Table 3) The IFE group presented a significantly longer total recording time (TRT) when compared to the control group (p=0.04) and a significantly longer total sleep time (TST) than the IGE group (p=0.01). Total wakefulness time (TWT) lasted longer in the IGE group than in the IFE group (p=0.03). With respect to sleep stages, S1 was significantly longer (p=0.01) and S2 significantly shorter (p=0.01) in the IGE group than in the IFE group. S3 duration did not show any group differences and S4 lasted longer in the control group than in the IGE group (p=0.03). Total NREM sleep was significantly longer in the IFE group than in the IGE group (p=0.001), while no difference in REM sleep was observed between groups. (Table 4) The efficiency of sleep was analyzed considering the total sleep period and the total sleep time in relation to TRT, and the CG and the IFE groups had significantly higher values when compared to the IGE group (p=0.03 in both cases). TWT was significantly longer in the IGE group than in the IFE group (p=0.02). S1 percentage was greater (p=0.008) and S2 percentage smaller (p=0.05) in the IGE group than in the IFE group. Again, S3 did not show any group difference and S4 percentage was significantly greater in the control group than in the IGE group (p=0.02).
Results as percentage of total recording time
Percentage of NREM sleep was smaller in the IGE group than in the other two groups (p=0.0006), with no difference in percentage of REM sleep (p=0.68).
3. Results as percentage of total sleep time (Table 5 ) S1 was higher in the IGE group than in the IFE group (p=0.008). There was no difference in S2 or S3. S4 was significantly higher in the control group than in the IFE group (p=0.05).
Comparisons of the two epilepsy groups, with and without AEDs
The epilepsy group with AEDs presented more TWT (p=0.05), wake after sleep onset (p=0.01), sleep latency (p=0.05) and S1 (p=0.03) than the group without AEDs.
Comparisons of the two BECTS subgroups, with and without AEDs
There were no differences between BECTS group with and without use of medications. 
DISCUSSION
The IGE group showed a reduced efficiency of sleep and of phase 4 NREM sleep. Thus, the patients with IGE presented a reduction in the total amount and in the depth of sleep. These effects may be attributed to the epilepsy itself or to the use of antiepileptic medications. However, it could also indicate that patients with IGE, even when properly treated, could present poorer quality of sleep.
In studies of generalized epilepsy, Terzano et al. 5, 6 did not find any changes in sleep structure but comparison of their results with ours is difficult due to the fact that the groups are different. In one of their groups there was a predominance of tonicclonic seizures while in the other absence seizures predominated, however their patients were older and their seizures had started later in life 6 . Sato et al. 7 studied 12 children with absence seizures taking antiepileptic medications, average of 12 years of age, and with a predominance of girls. Although this group is more similar to ours, it did not show alteration in sleep parameters. Our results are more similar to the alterations previously described by Janz 8 , who reported that patients with awakening epilepsy (generalized epilepsy) present a decrease in deep sleep. However, we did not find an increase in superficial sleep, as reported by these authors, but rather an increased wakefulness time 6,7. . There was no difference between the sleep of IFE group with and without AEDs.
The differences between the control group and the IFE group occurred only in absolute terms. TRT and phase 2 NREM sleep lasted longer in the control group but no change was observed in sleep efficiency, which continued to be high. These findings in recordings in which the usual sleeping time of the patients was respected may suggest that patients with IFE have a greater need for sleep than the control group. Palm et al. 9 demonstrated that preadolescent patients with epilepsy who were not experi- encing seizures and had not been using antiepileptic medication for 6 months still presented excessive somnolence, as documented by objective evaluation using the multiple sleep latency test (TMLS). This excessive somnolence may have been associated with the cognitive losses and behavioral disorders observed in these patients. According to Levine et al. 10 , there may be a negative relationship between sleep efficiency and satiety, i.e., natural sleep presents a given latency, a given TAAS and a given efficiency. When the first two parameters are reduced and the third is increased, there may be signs of a greater necessity for sleep [10] [11] [12] . On this basis, patients with increased sleep efficiency present a reduction of sleep latency in the MSLT 9 . In our patient series, the IFE group presented a lower TAAS (8.38 minutes versus 23.88 minutes for the control group) and a higher sleep efficiency (95.7% versus 92.4% for the control group) even though the difference was not significant, supporting the possibility that the IFE group may indeed present excessive somnolence.
We may perhaps speculate that IFE, in addition to being influenced by delta sleep activities, may also change these activities, thus increasing their need for sleep. These alterations may be simply qualitative and are not detectable by the methods currently used to evaluate sleep.
Terzano et al. 13 and Dalla Bernardina and Beghini 14 did not find changes in the sleep of their patients with BECTS. The only alteration found by BaldyMoulinier 15 was an increased latency for REM sleep that we did not detect in our patients. Clemens and Olah 16 also did not find changes in sleep architecture in their group of patients with BECTS but found an increase in wakefulness time after sleep. According to these investigators, this is a constant finding in focal epilepsies, but this was the only BECTS group in which these results were observed. In our group TAAS was normal and a tendency to the opposite finding was actually observed, i.e., excessive somnolence, as discussed above.
When different epilepsy groups were compared, several differences were detected. Whereas the IFE group slept for a longer time, with a greater quantity of NREM sleep, especially S2, the IGE group presented longer wakefulness and a longer S1 time, with lower sleep efficiency. No studies were found in the literature in which this type of comparison was made. In the present study, we observed that the two groups of epilepsy had different effects that may be attributed in part to the use of medications. However, there seems to be a continuum between these epilepsies. The physiopathological changes may affect the SWC in a different manner, causing a tendency to somnolence in the IFE group and a tendency to insomnia in the IGE group. However, the epileptic patients with use of medications presented poorer sleep, with a greater TWT, wake after sleep onset, sleep latency and S1. This difference occurred because the IGE group with medications was bigger than the EFI group with medications.
The major conclusions reached in the present study were that IGE patients presented an increased wakefulness time and a reduction of the total amount of sleep, especially deep sleep, demonstrating that epileptic patients, even when properly treated, have poor quality of sleep, and that IFE patients presented an increased quantity of sleep and of sleep efficiency, a fact that may be clinically interpreted as an increased need for sleep in this group.
